Colostrum, the mammary secretion during first 2-4 days of lactation, provides all the essential components of nutrition and passive immunity required by the newborn. Pregnancy induced hypertension (PIH), glucose intolerance and anaemia are common medical complications observed during pregnancy in Indian women and their effects were studied on the composition of colostrum collected within 24 hours of delivery from lactating women included in the study. PIH during pregnancy significantly decreased colostrum IgA and total proteins, but showed a significant increase in K + levels, where as women with glucose intolerance showed a significant decrease in total lipids and lactose and an increase in Na* levels in colostrum compared to normal controls. The group with anaemia also showed a significant decrease in colostrum IgA and total protein levels when compared with the control group. Awareness about the changes that occur in the composition of colostrum during complicated pregnancies can be an important and useful tool for preventive and protective paediatrics.
INTRODUCTION
Colostrum, the lemon yellow colored, viscous mammary secretion during the first two to four days of lactation provides all the essential components of nutrition required by the newborn, namely, high quality proteins, fats, lactose, essential minerals, electrolytes, and vitamins (1) . It also contains high concentrations of secretory IgA antibodies, which confer local gastro-intestinal immunity to the newborn child (2). Pregnancy induced hypertension (PIH) affects the functions of a number of organ systems (3), which subsequently affect both lactogenesis and the composition of colostrum. Also, maternal nutritional status has been found to influence the composition of milk (4). Malnourished mothers often produce milkwhich is sub-optimal in quantity and quality with deficiencies in proteins, calcium and fat along with certain immunological substances like IgA (2, 5). 'Gestational diabetes' a disorder induced by pregnancy, leadsto exaggerated physiological changes in glucose metabolism (6).
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Since glucose is the major substrate for lactose and fat synthesis in milk, abnormalities in carbohydrate metabolism may alter milk composition (7).
Information regarding the affects of pregnancy induced hypertension, glucose intolerance and anaemia during pregnancy on colostrum composition is scarce in Indian literature. Since these medical complications are commonly seen during pregnancy among Indian women, this study was undertaken to observe the effects of above mentioned complications during gestational period on the composition of colostrum, which serves as the initial exclusive source of nutrition and passive immunity to the newborn.
MATERIALS AND METHODS
The study was carried out on three groups of lactating women having the following complications categorized as: Group a) women with pregnancy induced hypertension; Group b) women with glucose intolerance; and Group c) women with anaemia. Each group had 20 cases. 20 lactating women with uncomplicated pregnancy were also included in the study as control group. All the subjects were selected from labour rooms and post-natal wards of Smt. Sucheta Kriplani Hospital, New Delhi after obtaining their consent. They were primi-gravidae having singleton pregnancies terminating in full term normal vaginal deliveries with mean maternal age of 22 years (range 18-30 years) and mean period of gestation of 39 weeks (range :38-41weeks) at the time of delivery. Subjects with history of any medical or gynaecological disorder before pregnancy were not included in the study. The diagnosis of these complications during pregnancy were confirmed by the clinicians of the department of Obstetrics and Gynaecology, based on criteria detailed below.
The diagnosis of PIH was based on the presence of blood pressure of 140/90 mmHg or above detected beyond 20 weeks of gestation with or without proteinuria and/or oedema (3). The criteria for selecting patients with glucose intolerance was an abnormal oral glucose tolerance test (OGTT) following ingestion of 75 g of glucose after an overnight fast. The diagnosis was based on venous plasma fasting glucose level of more than 140rag/all and/or a post-prandial value of more than 200mg/dl (8). The criterion for diagnosing anaemia during pregnancy was a haemoglobin level less than 10 g/ dl (9).
Approximately 5ml of colostrum was collected from a single breast within 24 hours of delivery from each subject into sterile storage vials and stored at -20~ and were analyzed within two weeks. The following parameters were analyzed in each sample of colostrum: Total proteins measured by Lowry's method (10), Total lipids by colorimetric method of Zollner (11), Triglycerides were estimated by GPO-PAP method (12) and cholesterol by enzymatic method of Richmond (13). Lactose measured by Folin -Wu method (14) and glucose by Hexokinase method (15, 16) . Calcium was estimated by Arsenazo III colorimetric method (17) and inorganic phosphorus by UV method (18) . Electrolytes were determined by Ion-Selective Electrode (ISF) method (19) . IgA was estimated by Immuno-turbidimetric assay (20) . Statistical analysis of data was done using Student's 't'-test. p-values less than 0.05 were considered significant and values less than 0.01 as highly significant.
RESULTS AND DISCUSSION
The characteristics of different groups of subjects during antenatal period are given in given in Table 2 and Table 3 . The immediate postpartum breast milk secretion has high protein content, which is mainly due to high concentration of IgA (21) . In this study, PIH during the preceding pregnancy was found to significantly decrease IgA and total protein contents of colostrum at the onset of lactogenesis (Table 2) . Brandtzaeg (1979) (22) suggested that secretory IgA antibodies are formed locally in the mammary gland, as there seem to be sufficient number of IgA producing cells in the gland to account for their synthesis. It is probable that synthesis of IgA at the level of mammary gland is affected. Proteinuria, in some of the PIH subjects (Table I) , also might have contributed towards the relative non-availability of amino-acid pool for protein synthesis in the mammary gland as these are mainly channeled for hepatic protein synthesis. The levels of Ouabain-like-natriuretic factor, which inhibits the Na-K-ATPase pump on the cell surface substantially increase in women with PIH. Also, the deoxycorticosteroids increase markedly dudng the third trimester (3). However, their role in increasing the colostral potassium levels, observed in this group, if any, needs to be explored further.
In our study, lactating women who had glucose intolerance during the antenatal period had decreased lipid and lactose contents in colostrum, whereas, sodium showed a significant increase (Table 2 and 3) . Studies in diabetic women have shown that colostrum lipid is fairly stable in women with tight and moderate control of diabetic conditions (7, 23). But poor control of blood glucose during pregnancy and lactation led to a significant decrease in colostrum lipid content. Glucose intolerance due to insulin resistance probably produces abnormalities in lipid metabolism in the mammary gland cells, leading to impaired ester/f/cation of free fatty acids, or increased lipolysis by lipoprotein lipase (24) . Also, insulin resistance will lead to abnormal utilization of glucose, which is implicated in decreased lactose contents, as glucose is-the important substrate for lactose synthesis. Studies in the past have shown that lactose is a fairly constant constituent of colostrum ~n diabetic lactating women with good, moderate, or poor control of blood glucose levels during pregnancy and post-partum (7, 23, 24). Contrary to the above reports, a study by Neubauer eta/ (1993) (25) , revealed that lactcse concentration of colostrum in diabetic women were significantly low on the first few days post-partum. Further, the concentration of sodium is inversely proportional to lactose concentration, Le., when lactose is low, sodium is high, as found in our study. Also, high sodium concentration is probably required to maintain the isotonicity of milk, along-with lactose and glucose. A similar observation was made by Butte (1987) (7).
Iron deficiency anaemia, is probably the commonest medical disorder encountered during pregnancy in Indian women. Studies have revealed that severe iron deficiency impairs the iron-dependent tissue enzymes, affecting several metabolic processes (26) , which might have a bearing on lactation in the anaemic mother. Our study revealed significantly low total protein and IgA contents in the colostrum of lactating women who had anaemia during the preceding pregnancy as found in the PIH group (Table 2) . In earlier studies Platt (1961) (27) and more recently Yoneyama (1994) (28) also found lower milk protein in malnourished women. The decrease in protein contents may also be due to a corresponding decrease in IgA contents (2), indicating that malnourished status has a bearing on IgA synthesis in the mammary gland. Therefore, it seems likely that anaemia being an important clinical manifestation of malnutrition, significantly influences the IgA synthesis.
Results indicate that medical complications during pregnancy can affect the composition of colostrum and knowledge regarding these changes can be extremely beneficial for preventive aspects of paediatrics and neonatology. 
